The yeasts grew at all temperatures investi gated, their rates of growth increasing with the temperature. The Lactobacillus organisms grew at 50 °F but not at 45 °F or below. Leuconostoc strains did not grow at 35 °F, but grew slowly at 40°F, and rapidly at 45°F and 50°F. Chilled juice is a broad class of product sold in single strength form usually refrigerated at the retail level. It may be packed as a sterile or unsterile product and it may contain preservatives. In the non-sterile form it is subject to microbial growth and spoilage-the predominant microflora being yeast and lactic acid bacteria. This orange juice is generally prepared from frozen orange concentrate (FCOJ) by reconstituting with chilled water to the desired Brix level. The resulting prod uct may or may not be pasteurized prior to pack aging. The juice is usually filled into paper cartons, glass or plastic jugs at a temperature of 35°F or less. The level of contamination at the time of filling has a direct bearing on the ultimate shelf life of the product. The purpose of this study was to determine the growth of yeast and lactic acid bacteria that might be present in marketing nonsterile chilled juice at temperatures normally en countered from the producer to the customer.
Experimental Procedure
The test organisms used in this investigation consisted of: (1) 
Results and Discussion
Growth and survival curves prepared from after the previous plating when the product was found to be satisfactory. The samples were gen erally plated at intervals ranging from 2 to 5 days.
Yeast and Lactic Acid Bacteria
Yeast grew at all temperatures investigated (Fig. 1) . They grew progressively faster as the temperature increased from 35 °F to 50°F, and the time to produce spoilage decreased accordingly as the level of inoculation increased ( Table 2 ).
The yeast appeared to grow slowly at 35° and 40 °F but decidedly faster at 45° and 50 °F.
Fermentation by yeasts occurred in 1 week or less at 50°F and in 1 to 2 weeks at 45 °F, depend ing on the level of inoculation. At 35° and 40 °F it occurred in 3 weeks but was satisfactory at 35°F for the lowest level of inoculation.
Both the Lactobacillus and Leuconostoc strains died at 35°F regardless of the level of inoculation ( Fig. 2 and 3 Data obtained for the test organisms when the product was inoculated at an initial level of 100 organisms per ml is not included as the results are similar to the other 2 levels of inoculation. How ever, as a matter of interest the growth of yeast and lactic acid bacteria in orange juice at 45 °F is shown in Fig. 4 .
There was no correlation between plate counts and spoilage. In the case of yeasts it was more or less dependent upon the initial level of inoculation and the incubation temperature. However, with the lactic acid bacteria some interesting assump tions can be drawn. One of the end products pro duced by these organisms is diacetyl which in or ange juice produces off-flavors described as being similar to buttermilk (6) (7). It appears where growth occurred the microbial population found to produce spoilage decreased as the temperature was lowered-9.7 million at 50°F versus 22,000 at 40°F (Table 3 ). This was true at all levels of inocula tion studied. Christensen and Pederson (4) found that lactic acid bacteria produce greater quantities of diacetyl under less optimum conditions for growth. This might explain the results obtained in this study. They also reported that certain strains of lactic acid bacteria produce more di acetyl than others. Berry et al (2) noted that of two Lactobacillus strains tested, one produced di- This would also indicate off-flavors could be pro duced in orange juice with a relatively low micro bial population.
At temperatures of 45 °F or lower yeasts are the predominant flora responsible for spoilage in chilled orange juice. Lactic acid bacteria grow at a much slower rate or not at all. At 50 °F or above these organisms could outgrow yeasts and be the cause of spoilage.
Shelf Life
The ultimate goal in processing chilled orange juice is to produce a product with extended shelf life. This is dependent, as the data indicate, on the initial level of contamination, the type of microflora present, and temperature of storage. Rushing and Senn (9) reported that the shelf life was sig nificantly longer at 30°F (-1°C) than at 40°F (4.5°C). Patrick and Hill (8) noted product stored at 50°F (10°C) and 60°F (15.6°C) spoiled rap idly, but fermentation did not occur in juices held at 30° and 40 °F for 3 weeks. They found tempera ture to be the most important factor in preventing micorbial spoilage of chilled orange juice. Our data indicate not only temperature, but also the initial level of contamination play an important role. The higher the initial level the shorter the shelf life at a given temperature.
One source of temperature abuse occurs at the retail food stores. Barnard (1) in his study on the shelf life of milk found out of 250 samples of milk products checked in display cases nearly one-fourth of the samples were over 45 °F with 42% in the range of 41° to 45°F. Bodyfelt and Davidson (3) in a similar study found out of 352 samples xFrom Barnard, 1974 checked 28% were over 45 °F and 7% over 50 °F (Table 4) . It is assumed the results they obtained would also be applicable to chilled orange juice.
It is evident a considerable temperature abuse occurs at the retail outlet. Therefore, one can con clude in order to maintain extended shelf life of chilled orange juice it is imperative that the tem perature and the microbial population of the prod uct be kept to a minimum. duces a number of effects on living organisms. These effects are numerous and can be deleterious to plants. These range from darkening of surface tissues to complete inhibition of growth and sub sequent death of the plant or plant parts (6, 7, 10). There is considerable variation in the reaction of plants to UV radiation depending on latitude, season, variation in temperature, overall light in tensity, wavelength, daylength and others. The interaction between the plants and UV radiation is influenced by the complexity of ecological condi tions, relative intensity and wavelength of solar UV radiation entering the biosphere which varies strongly with time and locality. Regions at lower latitudes receive up to 400% more UV radiation than regions at higher latitudes.
EFFECTS OF UV-B RADIATION ON PIGMENT CHANGES AND QUALITY OF CITRUS FRUITS1
Much concern has been expressed recently over the effects of solar UV radiation in Florida because of the lower latitude and the longer growing sea son. Citrus is the major industry in Florida. Total citrus production is approximately 200,000,000 boxes of fruits produced from about 1,000,000 acres. About 7% of the total orange production goes annually to the fresh market for local consumtion. Both external and the internal color of the fruits are important factors influencing con sumer preference for fruits. Despite the fact that the color alone is not a reliable indication of ma turity, the consuming public generally judges the maturity of citrus fruits by their color.
